The main conclusion of this study is that the evaluation of the impact of immigration on welfare systems is strongly dependent on the methodology employed. Indeed, the simple observation of the net tax profile shows a smaller contribution of immigrant populations. The application of these profiles to the population distribution by age and origin allows us to deduce the instantaneous positive effect of immigration on the public budget for the year 2005. Thus, even though, on average, immigrants seem to pay fewer taxes and receive more transfers than natives, the difference in the age distribution of the immigrant population compared to the native population leads to a higher net average contribution to the public budget of an immigrant compared to a native. The global net contribution of immigration to the public budget would thus be positive and on the order of 4 billion euros for the year 2005.
However, this purely statistical approach does not let us know precisely the magnitude and sign of the net contribution of immigrants to the welfare system. One of the crucial problems of the preceding estimates is in measuring the immediate fiscal impact of immigration, which naturally varies with age distribution. Thus, a change in the characteristics of this population (for example, connected with aging) would therefore reduce the significance of the result. Finally, the static nature of this type of study does not enable us to account for the future benefits and contributions of immigrants (such as retirements) or the net contributions of the descendants of immigrants (such as education costs). For all these reasons, it appears necessary to evaluate the dynamic impact of immigration for the public budget.
By applying the methodology of Generational Accounting (GA), we showed that fiscal policy is unsustainable over the long term because of demographic aging. In a case where fiscal policy remains unchanged (such as the rights to retirement benefits that will have to be honored), the net inter-temporal debt, based simultaneously on the actual debt and future revenues and obligations of the public administrations, would be on the order of 200% of the PIB in 2005. Because the present value of the net payments of present and future generations of immigrants as well as natives is not able to cover the total public consumption and the current national debt, adjustments to the fiscal policy are clearly necessary. Thus, a proportional increase in the tax rate by 14.2% for the generations alive in 2005 as well as for future generations would make the budget viable over the long term. In this context, the global impact of immigration on public finances is slightly positive in the long term due to the perpetual arrival of individuals of active working age and considering the net contribution of the descendants of these immigrants. Indeed, assuming an end to immigration as of 2005 (which implies eliminating the taxes and transfers that immigrants would have paid and received as well as the taxes paid and transfers received by all descendants of these immigrants) slightly increases the adjustments necessary to re-establish long term fiscal sustainability compared to our benchmark scenario (based on 100,000 net entries per year). However, the impact of immigration remains very slight compared to the global effort that would have to be undertaken to reduce the fiscal imbalances. Indeed, a substantial increase of immigration flows, that consists in reproducing the high rates of immigration observed at the end of the 1950s, would only slightly reduce the effort necessary for the reduction of budget imbalances (implying an increase of 13.4% in the total taxes compared to 14.2% in the benchmark) when the demographic consequences of such a migratory policy are far from being negligible.
In constrast, a change in the composition of the immigrant flows, for example, by the implementation of a selective immigration policy, may be more effective than a simple change in the magnitude of these flows. Indeed, taxes paid by immigrants are higher with a selective migratory policy since immigrants fit more easily on the labor market and occupy higher paying job when the social transfers structure is much more insensitive to the skill level except for contributory transfers such as pensions. However, such an immigration policy is hard to imagine when considering that most immigration in France occurs by family grouping. A complete reversal of migration policy does not seem possible even if some adjustments to increase the proportion of residence permits on the basis of work considerations merit discussion.
IMPACT BUDGÉTAIRE DE L'IMMIGRATION EN FRANCE : UNE APPROCHE PAR LA COMPTABILITÉ GÉNÉRATIONNELLE
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RÉSUMÉ NON TECHNIQUE
L'objectif de ce travail est d'étudier l'impact budgétaire de l'immigration en France et les conséquences qu'aurait une modification de la politique migratoire affectant la taille ou la composition (âge et qualification) de l'immigration. Notre approche consiste à comparer, dans un cadre statique puis dynamique, les bénéfices que les immigrés retirent du fonctionnement du système public (dépenses sociales, éducation, santé, retraite) avec la contribution qu'ils y apportent par les différents prélèvements dont ils s'acquittent (impôt sur le revenu, TVA, cotisations sociales, etc.).
Si l'on compare à une date donnée (ici, l'année 2005) la contribution des immigrés au budget des administrations publiques au volume des transferts qu'ils reçoivent aux différents âges, les immigrés apparaissent relativement favorisés par le système de redistribution comparativement aux autochtones : ils semblent payer moins de taxes et recevoir plus de transferts que les natifs. Cependant la structure par âge de la population immigrée diffère de celle des natifs : les immigrés sont relativement plus nombreux dans les classes d'âge actives et moins nombreux aux âges bénéficiaires nets de transferts sociaux (jeunes et retraités). Au total, la contribution nette moyenne d'un immigré au budget de l'Etat est supérieure à celle d'un natif. En 2005, la contribution nette globale de l'immigration au budget des administrations publiques serait positive et de l'ordre de 4 milliards d'euros.
Toutefois, cette approche purement statique ne suffit pas à mesurer l'ampleur et le signe de la contribution nette des migrants au système de transferts sociaux. L'un des problèmes cruciaux des estimations précédentes est de mesurer l'impact fiscal budgétaire immédiat de l'immigration qui varie par nature avec la structure par âge. Ainsi, une modification des caractéristiques de cette population (son vieillissement par exemple) réduira cet impact en conséquence. Enfin, le caractère statique ne permet pas de tenir compte des prestations et contributions futures des immigrés (telles que les retraites) ni des contributions nettes des descendants des immigrés. Pour toutes ces raisons, il est indispensable d'étudier l'impact dynamique de l'immigration.
En appliquant la méthodologie de la comptabilité générationnelle, il apparaît que la politique budgétaire n'est pas soutenable à long terme du fait du vieillissement démographique. La dette publique intertemporelle, découlant de la dette actuelle mais aussi des recettes et engagements futurs des administrations publiques, serait de l'ordre de 200% du PIB de 2005. Pour rétablir l'équilibre intertemporel, des ajustements budgétaires, consistant par exemple ici en une hausse de 14,2% de l'ensemble des taxes, sont donc nécessaires,. Dans ce cadre, l'impact global de l'immigration sur les finances publiques est légèrement positif dans le long terme du fait de l'apport perpétuel d'individus d'âge actif et de la prise en compte de la contribution nette des descendants des immigrés. Un scénario illustratif de fermeture des frontières à l'immigration à partir de 2005 (qui reviendrait à éliminer les taxes et transferts de tous les migrants potentiels après 2005, ainsi que de leurs descendants) conduirait à un léger accroissement des ajustements nécessaires au rétablissement de la viabilité budgétaire de long terme par rapport à la situation de référence basée sur un solde migratoire de 100 000 migrants par an. Cependant, dans tous les cas de figure, l'impact de l'immigration reste très faible en comparaison de l'effort global à entreprendre pour réduire les déséquilibres budgétaires. Pour s'en rendre compte, un accroissement substantiel des flux d'immigration, consistant à reproduire les taux d'immigration élevés observés à la fin des années cinquante, ne réduirait que faiblement l'augmentation nécessaire de l'ensemble des taxes (+13,4% contre +14,2% dans la situation de référence), alors que les conséquences du point de vue de la dynamique démographique seraient loin d'être négligeables.
Une modification de la composition des flux migratoires, par exemple par la mise en place d'une politique d'immigration sélective, est potentiellement plus efficace qu'un simple changement de la taille des flux. En effet, avec une politique sélective, les taxes payées par les migrants sont plus importantes dans la mesure où ceux-ci s'insèrent plus facilement sur le marché du travail et occupent des postes mieux rémunérés ; dans le même temps, la structure des transferts sociaux n'est guère sensible au niveau de qualification, si ce n'est pour les transferts à caractère contributif tels que les pensions de retraites. Cependant, une telle politique reste quelque peu irréaliste dans la mesure où la majorité des flux actuels d'immigration proviennent du regroupement familial. Une inversion totale de la politique migratoire n'est donc pas envisageable même si certains ajustements visant à accroître la part des autorisations de résidence sur la base de considérations liées au travail méritent d'être discutés.
RÉSUMÉ COURT
L'objectif de ce travail est de comparer les bénéfices que les immigrés retirent du fonctionnement du système social français avec la contribution qu'ils y apportent par les différents prélèvements dont ils s'acquittent. La principale conclusion est que l'impact, instantané ou dynamique, de l'immigration sur les finances publiques est faible. Les immigrés sont surreprésentés dans un certain nombre de branches de la protection sociale et leur contribution nette aux finances publiques aux différents âges apparaît au total inférieure à celle des autochtones. 
INTRODUCTION
Western Europe has long been a point of departure towards the new world, but it has now become a region of net immigration, notably due to its level of development and wealth. Nonetheless, if immigration was considered as a resource until the first oil shock, questions about the benefits of this phenomenon surfaced at the end of the post war economic boom, marked by the appearance of mass unemployment. Since then, the issue of migration has occupied an increasingly prominent place in political debates. After having long ignored this area of research economic research addressed this question in the early 1960s, recognizing the complexity of immigration decisions. The impact of immigration on the labor market of the destination country has given rise to a vast literature that seems to be divided; the local adjustments of workers and firms lead to an almost imperceptible impact on the scale of the country receiving the immigration flow, even if redistributive effects are clearly manifest. Thus, the consequences are microeconomic. Some natives find themselves in competition with an external work force and thus lose employment opportunities (or must face salary competition), while others benefit from reduced labor costs as a consequence of the arrival of new potential workers and new firms creation produced by a local rise in the consumer populations. Once aggregated, these effects compensate for each other almost exactly, leaving no visible effect of immigration on the macroeconomic landscape (Borjas, 1999) .
These consequences of immigration likewise deserve to be considered at the level of national budgets equilibrium. The existence of generous welfare systems in Western countries, intended to mitigate certain imbalances in the labor market (e.g., unemployment, exclusion, insufficient income for access to housing or health care) or to direct family policy (e.g., family subsidies and maternity assistance) suggests the possibility of an unexpected and undesired impact of such a presence: the welfare systems may exert an attractive force on populations living in the poorest regions. Although this problem has received a theoretical attention in the last twenty years, it remains poorly delineated at the empirical level, particularly due to the lack of sufficient statistical data. Thus, very few studies have been conducted on the case of France, although it is classified among the five main European countries for immigration as well as among the most generous countries in terms of welfare systems.
The objective of this article is to study the fiscal impact of immigration in France and the consequences of a change in immigration policy, both in terms of the immigration flow and in terms of the composition of this flow (age and skills), using both a static and a dynamic framework. What does an immigrant contribute over his life cycle? Does this contribution depend on his skill level and his age when he enters France? What would be the accounting balance of current immigration policy if it is extended in the coming years? What would be the impact of a change in immigration policy?
The impact of immigration on public finances is a controversial subject that has given rise to a vast literature, particularly in the United States. Several studies have used a methodology that is relatively similar to the one that we are developing here. For example, Lee and Miller's (2000) study, conducted in an inter-temporal framework, clearly underlined the importance of the educational level and the age of immigrants on their fiscal impact. Other recent works have re-examined the framework of generational accounting (GA) to study the impact of a change in immigration policy on the average fiscal burden borne by the different cohorts. Auerbach and Oreopoulos (2000) put forward a slight net gain due to immigration in the United States compared to the global effort that would have to be undertaken to reduce budgetary imbalances. In contrast, Bonin, Raffelhschen and Walliser (2000) for Germany, Collado, Iturbe-Ormaetxe and Valera (2003) for Spain, and Mayr (2005) for Austria arrived at a significant positive effect of immigration on the long-term public budget. Finally, whatever the study, a policy changing the composition of immigration flows seems potentially more effective than a change in the magnitude of these flows in reducing the fiscal burden left to future generations. To the best of our knowledge, only two studies, Chojnicki (2006) and Monso (2008) , have attempted to evaluate the fiscal impact of immigration in France. The results presented here are a direct extension of these two studies.
In this paper, we use the GA technique, which first appeared in the early 1990s with Auerbach, Gokhale and Kotlikoff (1991) . This technique enables us to evaluate, for the base year, the actual value of the net payments that current generations (that is, those of which one or more members are still alive today) will pay to the state from now until the end of their lives. Based on the state's long-term budget constraint, it then compares the net burden carried by those born in a base year (the only generation to be followed across its entire life span) with the net burden to be carried by the generations to come (those born after the base year). The distinction by origin enables us to project the long-term impact of immigration on intertemporal budget equilibria and to test the effect of a change in immigration policy.
The main conclusion of this study is that the evaluation of the impact of immigration on welfare systems is strongly dependent on the methodology employed. Indeed, the simple observation of the net tax profile shows a smaller contribution of immigrant populations. The application of these profiles to the population distribution by age and origin allows us to deduce the instantaneous positive effect of immigration on the public budget for the year 2005. Thus, even if, on average, immigrants seem to pay fewer taxes and receive more transfers than natives, the difference in the age distribution of the immigrant population compared to the native population leads to a higher net average contribution to the public budget of an immigrant compared to a native. By applying the GA methodology, the average life cycle contribution of immigrants present in France in 2005 appears to be somewhat negative and lower than that of natives. At the same time, the global impact of immigration on public finances is slightly positive in the long term due to the perpetual arrival of individuals of working age and the contributions of the descendants of these immigrants, but it remains very small compared to the global effort that would have to be undertaken to reduce budgetary imbalances.
The remainder of this article is organized as follows. Section 1 presents the methodology of GA with immigration. The construction of the generational accounts requires a large amount of data (population projections, age distribution of taxes and transfers, estimates and projections of the state budget) and relies on some assumptions, presented in Section 2. An evaluation of the instantaneous and long-term budgetary impacts of immigration in France is presented in Section 3. Section 4 presents the results of our migratory variants, and Section 5 evaluates the impact of a change in the skill distribution of future immigration flows.
GENERATIONAL ACCOUNTING METHODOLOGY WITH IMMIGRATION
The GA method relies on the notion of an inter-temporal budget constraint on public administrations that demands that all public expenditures must be financed by taxes, whether now or in the future. For the base year, this is written in the following form:
where PVL t denotes the present value of the net contributions of all currently living generations from time t over the remainder of their lives, and PVF t denotes the present value of the net contributions of future generations over their entire lives. The first term on the lefthand side represents the present value of the public consumption of goods and services, where G s measures in year s the public consumption that is not age specific and i is the actualization rate. W t is the net public wealth in year t and constitutes the only directly observable element. We will consider it here as being equal to the opposite of the national debt, leaving aside the government's wealth, in particular the physical assets.
The total of non-financed public expenditures, G s is assumed to evolve under the double influences of population growth and productivity growth, which is equivalent to making the expenditures evolve according to the productivity:
where is the rate of productivity growth and p t is the total population size in the year t .
The definition and interpretation of this term give rise to many controversies. Indeed, it consists of the total of all public income and expenses that are not age specific and are therefore not included in the individual statement of the different generations constructed by PVL t and PVF t . These expenditures are therefore treated as residuals and are attributed to public goods consumption (e.g., defense, infrastructure, research, the environment), but also, and primarily, as investment. The nature of these goods explains the great difficulty in distributing them in a reliable manner, as it is not clear that one age group in particular derives more benefit from them than any other does. 
where p j t X represents the size of the population of type X ( X A I ), age j at time t and n j t X represents the generational account of an individual of type
The generational account of an individual of type X and of generation j is obtained by dividing the net total expense of the cohort, N j t X , by its size in the base year, p j t X , and can thus be written as follows:
where
is the anticipated value of the average net contribution sent to the government in the year t k j by an individual of type X and age k 1 .
The generational account of an immigrant, as constructed in Equation 3, is still difficult to interpret. Indeed, it incorporates the net taxes collected from future immigration flows (immigrants entering France after year t ), although it is compared to the size of the immigrant population in the base year. Its construction is nonetheless necessary to examine the total impact of immigration, present and future, in the inter-temporal budget constraint (Equation 1). At the same time, a presentation of the generational accounts of immigrants will be proposed with the future immigration flows removed (which is equivalent to letting the generations of immigrants -die‖ from the starting year) to evaluate the contribution of each generation of immigrants present in France for the starting year:
denotes the probability that an immigrant of generation k living in time period t k j will still be alive in the next period.
It is difficult to compare these accounts with those of natives because, by definition, immigrants were not born in France and did not all arrive at the same age. For this reason, we calculate a synthetic indicator of the average contribution of an immigrant present in France in the year t and for the rest of his life, The accounts by generation indicate not only what the age groups alive today will have to pay but also the likely contributions that future generations will have to pay. Indeed, the present value of the net contributions of future generations, PVF t can be determined as the residual of the inter-temporal budget constraint (Equation 1). It is thus convenient to divide this cost among the future generations. The traditional method of GA balances the inter-temporal public budget constraint by a uniform adjustment on only the future generations, who will thus pay an equivalent cost per person, up to the factor of technological development.
However, this method can arrive at misleading results, especially when, as in our case, the generational accounts of different population groups, n 0 t X , are of opposite signs. Its use will thus be equivalent to varying the generational accounts of immigrants in the direction opposite what would be necessary to reestablish long-term equilibrium. Moreover, because immigrants do not all arrive at the same age, it seems difficult to apply a suitable aggregation method. Finally, it seems hard to imagine carrying forward the adjustment only on future generations (that is, those born after our reference year). Thereafter, if the inter-temporal budget constraint is not balanced given the initial budgetary policy, the policy change necessitated by this imbalance will concern the generations already born as well as future generations.
For these reasons, we will use an alternative method that allows us to divide the cost to be financed in the most equitable manner. This method is equivalent to first calculating the total of what future generations will pay and receive, given the initial fiscal policy. Applying the same methodology as in Equations 2 and 3, this gives us:
where PVF t gives the actualized value of the net contributions of the future generations under the hypothesis that the original fiscal policy remains unchanged. ). Then, we proportionally adjust the total taxes (or the total transfers, or both simultaneously) over all generations (living and future) until the budgetary constraint is balanced:
where the set of taxes, in such a way as to make the fiscal policy sustainable in the long term. It is thus possible to rewrite, given the new fiscal policy, the generational accounts of different generations.
THE DATA USED
The collection of data is the preliminary stage to any longitudinal exercise.
Population projections
The official projections of INSEE do not distinguish between the natives and immigrant populations.
2 We have therefore constructed projections for the period 2005-2050 by returning to the basic assumptions of the last demographic projections available (RobertBobée, 2006) . In a first round, we started from the age and sex distribution of the immigrant and natives populations obtained from the annual census of 2005. France was then absorbing almost five million immigrants, or about 8.1% of the total population. The age distribution of immigrants in France is clearly different from that of the native population ( Figure 1 ). There are few young people because, by definition, immigrants were not born in France, and we observe a concentration of immigrants in the working age groups.
Knowing the initial structure of the population, we then apply the method of components. This consists of estimating the numbers by sex, age and place of birth for each year of the period of projection as a function of those of the previous year and of the three components of the population evolution: births, deaths and net migration. The hypotheses about these three components are drawn from the projections of INSEE. They suppose, first, an increase in life expectancy at birth, from 76.7 years for men and 83.8 years for women in 2005 to 83.8 years for men and 89 years for women in 2050. The differences in mortality according to origin were estimated based on the differences in mortality by socio-professional category (SPC). More precisely, we crossed the standard mortality indicators by SPC (Monteil and RobertBobée, 2005) with the distribution by SPC of native and immigrant populations observed in the population census of 2005. According to our estimates, the average probability of death of an immigrant woman between 30 and 75 years old is 4.9% higher than that of the total female population, and the average probability of death of an immigrant man is greater by 6.1% than the male average of the same age. These differences were held constant over the entire period of projection.
The assumptions regarding the fertility rate assume the stabilization of average fertility at 1.9 children per woman as of 2006 (the average level over the years [2000] [2001] [2002] [2003] [2004] [2005] , with a rise in the average age of maternity to 30 years in 2010 and then stabilization at this level. We integrated the differences in fertility between the two groups with the help of the recent estimates of Héran and Pison (2007) . The authors implement a new method of estimation that allows them to take into account the adjustment of immigrants' fertility behavior to that of their destination country. This method proceeds by an indirect calculation, associating longitudinal (by age before immigration) and transversal (fertility at ages after arrival in France) indicators. It suggests a fertility level of 2.6 children per woman for immigrants, in contrast to 1.8 for autochthonous women. We suppose that these fertility differences between the two populations are constant over time. The benchmark scenario maintains constant migration flow 3 equal to 100,000 per year over the entire period of projection. This rate is equally divided among men and women, and the age distribution was constructed according to the average age distribution of the migration flows observed in [2004] [2005] (Figure 2 ). The age distribution of the net flows thus takes on a particular profile: positive for up to approximately 20 years, then negative for men up to 25 years, implying a higher number of departures than entries into France. These flows then become positive again; the majority of the net entries occurs between the ages of 25 and 35 years and explains the particular form of the age pyramid of the immigrant population ( Figure  1 ). The assumptions regarding the fertility rate assume the stabilization of average fertility at 1.9 children per woman as of 2006 (the average level over the years [2000] [2001] [2002] [2003] [2004] [2005] , with a rise in the average age of maternity to 30 years in 2010 and then stabilization at this level. We integrated the differences in fertility between the two groups with the help of the recent estimates of Héran and Pison (2007) . The authors implement a new method of estimation that allows them to take into account the adjustment of immigrants' fertility behavior to that of their destination country. This method proceeds by an indirect calculation, associating longitudinal (by age before immigration) and transversal (fertility at ages after arrival in France) indicators. It suggests a fertility level of 2.6 children per woman for immigrants, in contrast to 1.8 for autochthonous women. We suppose that these fertility differences between the two populations are constant over time. 3 The immigration flow corresponds to the difference between the number of entrances and exits of the country. These projections of population by origin are very close to the last official projections of the INSEE (Table 1) . According to our estimates, the total population of France in 2050 would be on the order of 70.6 million inhabitants, very close to the 69.9 million derived from the projections of INSEE. The old age dependency ratio would be 46.3% (32.2% for the young age dependency ratio) in 2050. Finally, given our net flows of 100,000 immigrants per year, the proportion of immigrants in the total population would remain relatively stable and would be about 9.1% in 2050. Meanwhile, GA requires population projections to a very distant horizon. This is necessary to evaluate the net payments from the living generations until the end of their life as well as the value of the non-individualizable public expenditures indefinitely and the generational accounts of the total of future generations. These projections are thus extended to 2210, assuming that the mortality, fertility and migration rates are fixed as of 2050. Nonetheless, GA attributes little weight to the net payments of generations to a fairly distant horizon due to the effects of actualization.
We likewise tested two alternative immigration scenarios. The first considers a halt in immigration as of the base year and permits us to show clearly the fiscal impact of immigration (zero immigration scenario). The second studies the effects of an additional inflow that might be considered -realistic‖ in the context of an aging French population. The magnitude of the latter was therefore determined to correspond to the flows that characterized the second great wave of immigration in France in the twentieth century-on average, approximately 0.35% of the total French population over the period [1954] [1955] [1956] [1957] [1958] [1959] [1960] [1961] . This policy Despite the favorable age distribution of the immigrant population, this is not sufficient to counterbalance the process of demographic aging. In the benchmark scenario, the old age dependency ratio increases, as noted above, from 26% in 1999 to 46.3% in 2050. The demographic impact of immigration, meanwhile, is relatively weak, as this can only delay the process of demographic aging. Indeed, in the zero immigration scenario, the old age dependence ratio reaches 50.1% in 2050. The stock of immigrants therefore represents 3.2% of the French population, and immigration disappears altogether around 2120. The end of immigration would reduce the total population by almost 10% compared to the benchmark scenario. In the high immigration scenario, the old age dependency ratio reaches 43.9% in 2050 for a population with a proportion of immigrants of 15.4% (Table 1) . Thus, the impact of immigration on the size and structure of the French population is far from negligible. 
Taxes and transfers profiles by age and origin
We consider six main branches of social security expenditures, corresponding to the different risks defined by the social security accounting: (1) retirement, (2) health, (3) family, (4) unemployment, (5) housing, (6) poverty/exclusion. To these social security expenditures, we add the education expenses, which likewise correspond to a form of transfer to a well-defined age group. On the income side, we have retained six categories of taxes: labor income taxes, capital income taxes, consumption taxes, local taxes, Generalized social contribution (GSC)/National debt repayment contribution (NDRC) and social contributions.
For the majority of profiles, we made use of the 2006 Budget of Families study (BdF06). Our sample consisted of 19,752 individuals. To obtain sufficiently rich blocks of comparable sizes, we divided the individuals into five-year age slices and chose a simple dichotomy of birthplaces (native vs. immigrant). For each type of tax and transfer, the BdF06 study thus allows us to determine the distribution by age and origin of the various monetary flows 4 The additional flows (compared to the benchmark reference scenario) only concern immigrants between 25 and 64 years of age. considered. Some resources and expenditures are clearly individualized in the study, such as retirement, unemployment and minimum income (RMI), but many others are only relevant at the level of the household and thus require certain assumptions to enable their individualization. Consequently, we have attributed these totals to the different members of the household proportionally to the revenues of each member of the household.
The majority of the taxes and transfers are reported directly in the BdF06 study. The social contributions and the GSC-NDRC were calculated by reconstructing the gross revenues of activity and then by applying employee and employer social contributions rates as a function of the income level and the type of employment. The calculation of the consumption taxes follows from the application of the different rates to the expenses of consumption appearing in the study. With the exception of the GSC-NDRC, the taxes paid on capital income do not appear in the study, so we adopt the assumption that the profile of capital taxes is the same as that of capital incomes.
For the distribution by age and origin of health care expenditures, we used the health care study of 1993 (ESS93), which considered a sample of 21,586 individuals. The distribution by origin was computed in the same manner as for the BdF06 study. With the exception of the first few years of life, we considered large age classes (0-2 years, 3-4, 5-9, 10-14, 15-19, 20-29, 30-49, 50-59, 60-69, 70 years and over), and we grouped the total expenditures on health to evaluate the total cost of health care. For educational expenses, we evaluated the average cost by age by applying the enrollment rates by age, derived from the population census of 2005 (RP05) to the average expenditure per graduate derived from the statistics of the national Ministry of Education. We then assumed that the costs of education by age were similar between native and immigrant students. This is equivalent to assuming that, at a given age, the immigrant and native populations follow the same course of education and that only the length of their studies differs between the two sub-populations. The disaggregation of educational expenses by origin was thus based solely on the differences in enrollment rates. Figures 3 and 4 show the age distribution of the individualizable public revenues and expenses. When we compare these age profiles by origin, we observe relatively significant disparities. These are particularly marked in the case of transfers (Figure 3) , which are higher for immigrants in the categories of RMI and housing, and likewise for the transfers connected to family and unemployment allocations. For the first two (RMI and housing), the maximal displacement is observed around the ages of 35-40 years. In contrast, the transfers given to immigrants are less than those given to natives in the areas of health insurance at all ages and old age benefits. Regarding the expenses of health care after age 60 and retirement, one explanation can be found in the lower utilization of the health care system (often due to a return to the country of origin after the working years) and lower pensions due to lesser professional careers. The age profiles of the transfers in the area of education do not show significant differences, by construction. The respective contributions to public revenues (Figure 4) show more homogeneous disparities because at every age the average contribution of immigrants is less than that of natives. This difference appears for all revenues that are more or less proportional to salaries (labor income taxes, social contributions and GSC-NDRC). Inequalities in capital income explain the equally significant differences in the taxes on capital revenues. On the other hand, for the taxes that are less sensitive to wage inequalities, the difference is less marked (consumption taxes and local taxes). The primary explanation for these differences is found when we stop considering the averages and disentangle these two populations according to their skill level. Given that taxes in level ( Figure 6 ) are increasingly important as the skill 
BDF06
Immigrants Natives level increases, we can easily understand these disparities in the aggregated profile given that immigrants have a lower skill level than the natives (Figure 7) .
Each of the aggregates reconstituted from the profiles shown in Figure 3 and 4 are different from those given by the national accounting (Table 2) . We therefore rescaled them uniformly over these aggregates with the help of the national accounting report (INSEE, 2009 ) and the IRDES database, for social expenditures. To obtain results independent of the choice of base year (2005), we took into account the recent changes in the budget of the public administrations (APU) since 2005. The availability of data thus allowed us to account for the evolution of different components of the budget of the APU until 2007. Beyond that, we applied the traditional method of GA, assuming that the individual taxes and transfers evolve in line with productivity. Finally, the assumptions for the construction of our reference scenario suppose an actualization rate of 5% and an annual productivity growth rate of 1.5%. 5 Traditionally, we retained the only financial wealth of the public administration, which totaled 744 billion euros in 2005.
FISCAL IMPACT OF IMMIGRATION
Instantaneous fiscal impact
Figures 5 show the aggregate profiles of taxes and transfers by age obtained from the individual profiles presented in the previous section. The primary differences appear on the side of tax payments. For example, the total taxes paid by a 40-year-old immigrant are less, by slightly less than one-fifth, than those paid by a native of the same age. The differences in behavior on the transfer side appear to be less. Before 20 years and beyond 55 years of age, the average transfers received by immigrants are slightly less than those of natives, notably 5 The values chosen for the actualization rates and the productivity growth are those retrained in the majority of international studies. Because this choice is rather arbitrary, we will test the sensitivity of the results to these parameters in the appendix. due to their lesser use of health care and their lower retirement pensions as a result of their less-complete professional careers. On the other hand, these transfers are larger during their active working lives, particularly due to the higher probability of unemployment in this population. By subtracting the transfers received from the deductions paid at each age, we obtain the age distribution of the net taxes (Figure 5) , that clearly appear to be less than those of a native.
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Figure 5: Age distribution of taxes and transfers (in euros)
Source: author's calculations By applying to each of the net payments the age and origin distribution of the population in the year 2005, we can deduce the instantaneous net impact of the immigrant and native populations on the budget of the APU (Table 9 ). The global net contribution of immigration to the budget of the APU would thus be positive and on the order of 3.9 billion euros for the year 2005. Thus, for the year 2005, an immigrant would have made a net payment on the order of 800 euros, compared to about -220 euros on average for a native. In contrast to what Figure 5 might suggest, the net average contribution of an immigrant to the budget of the APU is not less than that of a native, despite an excess cost of immigration for certain branches of the social security system. Their weights in the branches of housing, RMI, unemployment and family are larger, on average, than the corresponding weights in the total population (Table 3 ). The explanation is simply found in the difference in the age distribution of the immigrant population compared to the native population, concentrated in the active age groups of net contributors (see Figure 1) and sparse among the net beneficiaries (youths and retirees). At the same time, this purely statistical approach does not let us know precisely the magnitude and sign of the net contribution of immigrants to the welfare system. One of the crucial problems of the preceding estimates is in measuring the immediate fiscal impact of immigration, which naturally varies with age distribution. Thus, a change in the characteristics of this population (for example, connected with aging) would therefore reduce the significance of the result. Finally, the static nature of this type of study does not enable us to account for the future benefits and contributions of immigrants (such as retirements) or the net contributions of the descendants of immigrants (such as education costs). Tables 4 and 5 show the generational accounts of natives and immigrants present in France in the year 2005. These accounts give the net payment (total taxes paid minus total transfers received) of each of the generations alive in 2005 until the end of their lives. Independent of their origin, we recover fairly standard results: these accounts increase in the first years of life and peak at around age 25. They then decrease due to the reduction of time remaining in active working life and the lesser actualization of expenses tied to old age (retirement, health care, disability). They become negative at around 50 years, reach their minimum at around 65 years and then increase again due to the decrease in the time left to live. The differences between the native and immigrant populations are relatively significant. Indeed, the generational accounts of immigrants are negative up to age 14. Thus, the immigrants arriving in France before this age would cost more than they would pay in taxes over their life cycles. The accounts then become positive, but the total remains significantly less than that of the natives. For example, the generational account of an immigrant aged 25 years old in 2005 is more than 40% less than that of a native. These accounts then become negative again at ages 47 and 50, respectively. We can better understand the differences in the generational accounts between natives and immigrants by disaggregating them for the different types of taxes and transfers included in our analysis (Tables 3 and 4) . It then appears that the differences in generational accounts between natives and immigrants is due to the taxes that each of the generations will pay from now until the end of their lives. In effect, these actualized payments are clearly higher among the natives (on the order of 20 to 30% on average, depending on the generation), especially for labor income taxes and even more for capital income taxes. The differences in consumption taxes, in contrast, are lower. Differences also appear on the transfers' side. The different generations of immigrants will receive transfers that are clearly greater than those received by the natives, consisting of housing expenses, MRI, unemployment and family benefits, but the differences in the utilization of these social transfers compared to the natives are more than compensated for by the lesser utilization of transfers for retirement and health care; recall that these represent approximately two-thirds of the total social expenses. The total transfers received by the different generations of immigrants, from now until the end of their lives, are thus less than those received by the natives, but they are not sufficient to compensate for their lower payments of taxes. 
Dynamic impact
Taxes
To evaluate the sustainability of fiscal policy in France over the long term, we calculate the total of the inter-temporal financial obligations, the inter-temporal public debt (IPL), which corresponds to the difference between the nominal value of the national debt for the year 2005 and the actualized value aggregated from the net payments of living and future generations (Table 6 ). This is determined by adding to the net debt observed in 2005 the sum of the generational accounts of the present and future generations, multiplied by the respective sizes of the cohorts according to our population projections, as well as public consumption. In a case where the fiscal policy is not changed (such as the rights to retirement benefits that will have to be honored), this net inter-temporal debt, based simultaneously on the actual debt and future revenues and obligations of the public administrations, would be on the order of 200% of the PIB in 2005. The current fiscal policy is thus not sustainable in the long term because the net current and future payments are negative and will further increase the current level of the national debt.
For a newborn in 2005, the prospective net payments over his life cycle are negative (on average, a newborn in 2005 will thus receive more over his life cycle than he contributes). As we have said, the net payment of immigrants present in France in 2005 over the rest of their life is likewise found to be negative. 6 Because the actualized value of the net payments of present and future generations of immigrants as well as natives is not able to cover the total public consumption and the current national debt, adjustments to the fiscal policy are clearly necessary. Thus, a proportional increase in the tax rate by 14.2% for the generations alive in 2005 as well as for future generations would make the budget viable over the long term. Such a policy would significantly increase the net contribution of a newborn in 2005 (to approximately 3,900 euros) as well as the net average contribution of immigrants. Table 6 : Intertemporal budget constraint equilibrium 6 It seems more logical to use this indicator of the net average payment for the immigrant populations rather than considering the contribution of the first generation of immigrants (as we do for the natives) because, by definition, the immigrants were not born in France. Nevertheless, these results must be considered with great caution. The estimation of the generational accounts of the immigrants is sensitive to the data used to estimate the profiles of taxes and transfers. The small size of our sample (for example, in BdF06, 19,752 individuals, of whom 2,310 are immigrants) thus leads to a certain level of uncertainty regarding the generational accounts by origin. Furthermore, the construction of the generational accounts raises questions as to the proper interpretation of the life-cycle contributions of immigrants. The principle of GA leads to a lack of distinction between age and generation. This implies that the estimated age profiles are applied longitudinally and that the net tax profiles of individuals are time-invariant. Even if GA could considered as a simple thought experiment, the non-identification of cohort effects can become problematic when working with a particular population, such as immigrants.
The extrapolation of the generational accounts of immigrants on the basis of current net tax profiles thus suggests that the net average taxes of an immigrant aged 30 in 2005 can be correctly projected based on the net taxes paid by the oldest generations of immigrants alive in 2005. Meanwhile, the immigrant population is characterized by great heterogeneity; by definition, the immigrants are not born in France, and they do not all arrive at the same age. It thus seems that the net contribution of the immigrants depends more on the time since their arrival in France than on their age. The calculation of the generational accounts of immigrants thus equates to reproducing, to infinity, a process of assimilation based on previous waves of immigration. For all these reasons, it seems more appropriate to evaluate the impact of immigration on public finances in deviation compared to this benchmark demographic scenario.
CHANGES IN IMMIGRATION POLICY
To examine the impact of a change in immigration policy on the long-term sustainability of the fiscal policy, we test two alternative demographic scenarios: an end to immigration as of 2005 (zero immigration scenario) and an increase in the immigration flows on the basis of the immigration rates observed at the end of the 1950s (high immigration scenario). Table 7 shows the adjustments to the fiscal policy that can balance the inter-temporal budgetary constraint for different immigration scenarios and different adjustment tools. The top part of the table shows the principal results of the benchmark scenario: necessary adjustments of the fiscal policy, generational accounts of newborns and average generational accounts of immigrants in 2005 after the adjustment of the fiscal policy.
Our first alternative scenario supposes an end to immigration as of 2005. Although unrealistic, this extreme case allows us to evaluate the impact of future immigration flows compared to the benchmark scenario. The removal of these immigrants, of course, eliminates the taxes and transfers that they would have paid and received, 7 but it has no impact on the generational accounts of the generations living in 2005 and the immigrants already present in France at this date. Initially, we suppose that the non-individual expenses per capita remain the same, implying a proportional reduction in the global total of these expenses. The removal of these future immigration flows thus slightly increases the adjustments necessary to reestablish long-term fiscal sustainability. In the case of an adjustment to the tax system, the necessary increase is more than three-tenths of a percentage point compared to what was required in the benchmark scenario. The fiscal burden on a newborn thus increases by almost 600 euros. In the case of an adjustment to the system of transfers, the removal of the immigration flows presently requires a reduction in transfers of 15.2%, as opposed to 14.9% in the benchmark scenario. This alternative immigration scenario thus displays a positive but extremely small contribution of immigration (first-generation immigrants and descendants of these immigrants) to the budget of public administrations.
These conclusions may seem sensitive to our hypothesis on the assumption of nonindividualizable public expenditures (e.g., spending on defense, police, justice and culture). It seems reasonable to consider that some of these expenses have the nature of a -public good‖ and thus imply economies of scale. The increase in the population due to immigration can provide the benefit of increased returns associated with the use of public infrastructure. For example, expenses connected to national defense exceeded 35 billion euros in 2005 and represented approximately 13% of the final consumption of the public administration. We thus consider an alternative scenario in which 20% of non-individualizable public expenditures do not vary with the size of the population. As a result, the elimination of future immigration flows no longer has an impact on these expenditures, imposing an increased cost per capita to finance them. With the introduction of this assumption, the removal of future immigration flows increases the need for long-term financing of the budgetary policy, regardless of the adjustment tool employed. The necessary modifications of the fiscal policy are logically greater than those of the preceding scenario and those that follow from the benchmark scenario. Thus, the maintenance of the current immigration policy would have a positive effect on the sustainability of public policy (compared to the hypothetical case of an end to immigration), but the orders of magnitude, while not negligible, remain very small. Similar results follow from the following two scenarios. We now suppose an increase in the net annual immigration. This surplus of immigrants corresponds to an increase in the immigration flow, limited to individuals aged 25 to 64 years old. The simulated growth reproduces the rates of immigration observed at the end of the 1950s, on the order of 0.35% of the total population. As of 2010, the immigration flow would thus be twice as large as it is in the reference scenario (100,000 net entries per year). In addition to the decrease in the average age of the population connected to the implementation of this policy, the adjustments necessary for budgetary equilibrium in the long term become lower than those in the benchmark scenario, implying an increase of 13.4% in the total taxes or a decrease of 14.1% in the total transfers. If we suppose, as before, that 20% of the non-individualizable public expenditures do not depend on the population size, the doubling of the immigration flows becomes even more beneficial for long-term budgetary policy. Thus, this large increase in the immigration flows is positive for the global effort necessary for the reduction of budgetary imbalances. Even so, the effects remain relatively small compared to the long-term imbalance. 
CHANGE IN THE SKILL LEVEL OF IMMIGRANTS
We now test the impact on the long-term fiscal equilibrium of the implementation of a more selective immigration policy seeking to increase the skill level of the immigrant flows. As recalled by Borjas (1999) , the qualification level of immigrants is the determining factor of the positive or negative impact of this population on the economy of the destination country. A simple modification of the magnitude of the immigration flows ignores the great heterogeneity of the immigrant population. Thus, a change in the composition of the immigrant flows, for example, by the implementation of a selective immigration policy, may be more effective than a simple change in the magnitude of these flows. Until now, we had supposed that the level of education of the future flows of immigration was the same as those of the current flows, implying constant age profiles of taxes and transfers. Let us now suppose a change in the skill structure of the immigrants, seeking to improve the average skill level of the future flows. For this purpose, we will also have to disaggregate the profiles by age of the taxes and transfers of immigrants according to their skill level. We thus return to the BdF06 study as well as ESS93. We distinguished three main levels of education: below the baccalaureate (LS), baccalaureate level (MS) and above the baccalaureate (HS). For each type of taxes and transfers, we first evaluate the average situation of each education category compared to the average of the sample considered for the native and immigrant populations. We then applied these different proportions to our profiles by origin to divide them according to the level of education. Finally, these proportions were recalibrated with the distribution by age and level of education obtained from the population census of 2005 to be coherent with our aggregate profiles without educational distinctions.
The distribution by age and level of education of the taxes and transfers of immigrants is shown in Figure 6 . Significant differences appear in the taxes paid. For example, a highly skilled 50-year-old immigrant pays almost 1.5 times more in taxes than a medium skilled immigrant and almost 2.5 times more than a low skilled immigrant. Differences also appear on the transfer side during the second half of the life cycle. In particular, the retirement and health care expenses are relatively higher among moderately and highly qualified immigrants. In total, the net taxes of a highly skilled immigrant are significantly larger than those of a medium or low skilled immigrant up to age 65. Thus, a change in the skill structure of the future immigration flows can potentially have significant effects on the long-term sustainability of the fiscal policy. However, we have to keep in mind that our GA model does not allow us to account for the effects on the labor market induced by this increase in the number of high skilled immigrant workers. This intensification of competition on the skilled labor market may potentially affect the value of education and the evolution of salaries. Part of the difference between the immigrant and natives populations in their utilization of social security is tied to the individual characteristics and, in particular, to the differences in the skill level of these two populations. A simple observation of the 2005 census shows that the average skill level of immigrants is lower than that of the native population. For example, in 2005, the low skilled represented 56% of the immigrants aged 35 years compared to 44% of the natives of the same age, whereas at the same time, the most highly skilled represented 28% of the immigrants compared to more than 37% of the natives. Thus, the gaps in the net taxes between the native and immigrant populations, shown in Figure 6 , are in part due to differences in the average skill of the two populations. To understand the impact of the implementation of a more selective immigration policy on the skill level, let us begin with an extreme and unrealistic scenario that will allow us to show the significance of an improvement in the skill level on future waves of immigration. Starting from the benchmark demographic scenario with annual net flows of 100,000 immigrants, let us assume the implementation of a policy of total selection of immigrants, such that every new immigrant after 2005 has a high skilled level. We likewise suppose that the probabilities of survival of a high skilled immigrant are the same as those of a native. Concretely, this requires a preliminary calculation of the contribution of the immigrants already present in France in 2005, to which we must add the contributions of the new immigrants selected on the basis of their educational level. This implies an increase over time in the education level of the immigrants, whose net tax profile thus progressively approaches that of the most skilled immigrants. The results of this exercise are shown in the lower part of The impact of such a policy is noticeable. We observe a significant reduction in the adjustments to the fiscal policy that are required by the inter-temporal budgetary constraint. An increase in the total taxes of 11.4%, compared with 14.2% in the benchmark scenario, would be enough to balance the long-term budgetary constraint. This reduces the burden on a newborn. If the adjustment is carried out on the transfer side, a reduction in the total transfers of 12.3% is enough to make the budgetary policy sustainable, in contrast to a reduction of 14.9% in the benchmark scenario.
Clearly, such an immigration policy is hard to imagine and is purely theoretical. Most immigration in France occurs by family groupings, and less than one-fifth of the flow consists of the entry of workers. Let us then suppose a less extreme case in which 50% of the new immigrants have a high skilled level, with the remaining 50% retaining the same skill distribution observed in 2005. In this case, the improvement in the level of education of the immigrants, tied to the implementation of a selective policy, translates into a reduction in the adjustments to the fiscal policy necessary according to the inter-temporal budgetary constraint. The benefits to be obtained from such a policy are more significant in the case of an adjustment via taxes.
CONCLUSION
The principal objective of this article was to study the instantaneous and dynamic impact of immigration on the welfare system and on the long-term sustainability of the fiscal policy in France. To this end, we constructed a GA model with immigration, enabling us to measure the effects of a change in immigration policy on public finances. The main conclusion of this article is that the evaluation of the impact of immigration on welfare systems is strongly dependent on the methodology employed. Simple observation of the tax profile shows a lesser contribution of the immigrant populations; for example, the total taxes paid by an immigrant aged 35 years old in 2005 was, on average, on the order of 15,500 euros, in contrast to 19,500 for a native. Comparatively, the differences between our two sub-populations on the level of transfers received are relatively smaller; for example, an immigrant aged 35 years old received, on average in 2005, approximately 7,500 euros of transfers, compared to 6,500 euros for a native.
The application of these profiles (total taxes minus total transfers) to the distribution by age and origin of the population allows us to deduce the instantaneous impact of immigration on the budget of public administration in 2005. The net global contribution of immigration would thus be positive and on the order of 3.9 billion euros for the year 2005. Thus, even if, on average, immigrants seem to pay less taxes and receive more transfers than natives, the difference in the age distribution of the immigrant population compared to the native population is concentrated in the active age groups and is less numerous among the net beneficiaries of the welfare system (youths and retirees). This leads to an average net contribution of an immigrant to the public budget that is higher than that of a native. At the same time, this instantaneous evaluation of the fiscal impact of immigration does not take into account the effects of the life cycle (taking into account the future benefits and contributions of immigrants) or the net contributions of the descendants of immigrants.
A study of the fiscal consequences of immigration in a dynamic framework allows us to overcome these limitations. By applying the methodology of GA, we showed that fiscal policy is unsustainable over the long term because of demographic aging. The average life cycle contribution of the immigrants present in France in 2005 appears to be clearly negative (on the order of -8,700 euros) and lower than that of the natives (on the order of 28,210 euros). Even so, the global impact of immigration on public finances is slightly positive in the long term due to the perpetual arrival of individuals of active working age and considering the net contribution of the descendants of these immigrants. At the same time, the impact of immigration remains very slight compared to the global effort that would have to be undertaken to reduce the fiscal imbalances. However, beneficial effects can result from an increase in the flows of immigrants and even more so from a change in the skill structure of the immigrants that seeks to improve the education level of future flows.
Finally, this article limited itself only to the fiscal impact of immigration. In reality, there are multiple economic impacts of immigration on the labor market via many different mechanisms that are not taken into account by our model of partial equilibrium. Immigration may change the remuneration of the factors of production and imply significant redistributive effects. Thus, the consequence of such a change in immigration policy might also be studied in a global manner and within the framework of a general equilibrium model.
APPENDIX A: SENSITIVITY ANALYSIS
The choices of the actualization and growth rates (respectively, 5% and 1.5% in our study) may be subject to discussion. Table 8 allows us to verify to what extent our results are sensitive to the choice of each of these parameters for some of the immigration scenarios considered above. Thus, different values for the actualization or growth rates significantly change the generational accounts of newborns or the average accounts of immigrants as well as the evaluation of the inter-temporal public debt (IPL) in the case of the benchmark scenario. For a given rate of productivity growth, a higher rate of actualization tends to diminish the imbalance by attributing less weight to the net future payments. The generational accounts of newborns are thus much smaller as the rate of actualization increases (and conversely for the average accounts of immigrants), notably due to the larger weight attributed to educational expenditures. An increase in the growth rate of productivity decreases the imbalance of the fiscal policy as the actualization rate is smaller because the growth in the actualized value of the taxes (paid over the course of active life) does not allow it to compensate for the growth in the actualized value of transfers (received in retirement). Thus, the adjustments required to the taxes based on the long-term budgetary constraint are relatively stable and vary between 13.2% and 17.1%. Whatever the actualization and growth rates considered, the fiscal policy is unsustainable in the long term.
If we compare the benchmark scenario with the zero-migration scenario, we can observe that the adjustments to the budgetary policy in all cases are greater when we suppose a zeroimmigration flow compared to our reference framework. The differences in the adjustment necessary to taxes compared to the benchmark scenario are relatively stable for different values of the actualization and growth rates. In the same manner, the adjustments required in the case of the high immigration scenario always remain lower than those of the benchmark scenario. Thus, whatever the rates of actualization and growth considered, an increase in the immigration flows has a positive effect on the sustainability of the fiscal policy but would not be able to reduce the fiscal imbalances significantly over the long term. Finally, we have seen that a policy seeking to increase the education level of immigrants could have a positive effect on the debt burden. This result is confirmed for all the combinations of growth and actualization rates that are tested. 
